As mentioned previously, the micromechanical method of cells was reviewed in /6/. The method models a unidirectional fibrous composite as a repeating fiber cell imbedded regularly in the matrix (Fig. la) .
The fibers have a square cross section h 2 j and are arranged at a distance h 2 apart. A typical representative cell ( Fig. lb) consists of a fiber subcell and three matrix subcells. The micromechanics analysis of the repre- The plastic strain rate of the viscoplastic materials is given by
where cW is the deviatoric stress tensor. In eqn. where W p is the plastic work, and Z 0 , Zj, m are additional plastic parameters.
The fibers are considered to be elastic and transversely isotropic, i.e., <jV> = C V) e V) -Γ^ΔΓ (4) where C^ and are the corresponding quantities which describe the fiber material behavior.
stiffness matrix, and bending stiffness matrix, respectively. Note that while eqn. (5) is formulated in terms of material coordinate system (xj, xj, X3) in which the fibers are oriented in the Jtj direction, eqn. (6) is given in terms of the laminate coordinate system (x, y, 2) in which 2 is directed in the direction of the normal to the middle surface.
It can be shown /6/ that the micromechanics analysis leads to the following constitutive law which controls the overall behavior of the unidirectional metal matrix composite
Here, σ and ε denote the average stresses and strains in the composite, ε PL is the average plastic strain, Ε is the effective stiffness matrix and U AT represents the thermal term in which AT is the deviation of the temperature from a reference temperature at which the material is stress-free and the elastic strain is zero. The explicit form of the elements of Ε and U in terms of the fiber and matrix properties and reinforcement ratio can be found in /6/, where the evolution law of έ PL is also given.
The constitutive law (5) and for thermo-mechanical loadings in which the temperature was decreased (coiTesponding to a fabrication process) followed by mechanical loading. In this analysis, all material properties were considered temperature independent. The material properties assumed for each constituent material are presented in Table 1 
Unidirectional Lamina
The thermo-mechanical stress-strain responses for four different load histories are shown in Fig. 3 
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100. response. In all of the following laminate results, the curves have been shifted such that the mechanical loading initiates from the origin. 
